Introduction
The unified model' of weak, electromagnetic and strong interactions based on the gauge group SU (5) According to the Lemma, one has: nl times al , n2 times a2
The subgroup structure after symmetry breaking is then:
In order to find nl and n2, rewrite (2.4) as nlal + n2a2 = -an nla: + n2ai = tr+' -a:
Solve for al and a2 and define
The function F to be minimized can now be written F = +tr+'[sin46(n2 -3n+3) + 6 sin20cos28 + n(l+x2)cos46 (n-1)2sin2el 1 tr +I' n(n-1) (3.7)
The result of the minimization is given in Table I 
IV. SU(n): Discussion
The characteristics of the subgroup after symmetry breaking are the following:
1)
One loses one rank. This is due to H in the fundamental representation.
With v= A= o= 0, one would get instead SU(n-l)xU(l) or SU(n/Z)x SU(n/Z) xU(1) ( neven) or SU (n-1)/2 x SU (n-1)/2 xU(1) (nodd).
2)
The subgroup is the product of at most three factors, with at most one U(1). This follows from the Lemma.
3) For b 7 0 and B < 0, as the ratio B/b varies, one finds n/2, respectively (n-1)/2 different subgroups for n even, respectively n odd. 1) The product 16x 16x 16x 16 vanishes.
27
For the symmetric product of two 16's one gets (16 x 16), = lo+126 so that one might have only two independent invariants 16x 16x16~16.
3) From 16x16= 1+45+210 and (45~45)~ = 1+54+210+770 one sees that there are only two independent invariants 16x16~ 45x 45.
From this it follows that the most general Higgs potential is:
V (4 9x1 Correspondingly, only the signs at the au's will be affected, a + +a a a' in Eq. (7.3). Therefore we take xA = x 0 1' Aa = A; = +%(a= 1, . . . . 5), u= C aa, without any loss of generality. a We can now again apply the Lemma of Section III to the minimum of keeping c a% = tr$' and c aa = u fixed. a a It is then a matter of simple algebra 10 . to find the absolute minimum of (7.4).
In particular, one finds that aa Z 0 and aa # -a6
(a,$ = 1, . . . . 5).
The result is given in Table II .
The absolute minimum of the Higgs potential V of Eq. (5.1) is as follows. For K 7 0, the choice of the spinor x on the critical orbit with invariance group SU (5) is the proper one to minimize both Vs and vi+ v,.
Minimizing with respect to ai yields the subgroups of SU (5) given in Table II .
If, instead, K < 0 and hp f 0, it can be shown that in order to get the absolute minimum of V, x cannot stay on the orbit with O(7) invariance group, which minimizes Vs. In general, x will belong to the orbit defined by xAcos8+ x sin0,with 8 depending on the parameters 7i: of the potential V. If 1 K 1 is small enough, 8 = 0 (or 6 = IT/~), and the pattern of symmetry breaking will again be given by Table II. Otherwise, the residual symmetry group will be a subgroup of rank 3 of SU(4). -Acknowledgmf?nts:
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